[ DOR: 20.1001.1.15614107.1397.20.12.2.2 ]

[ DOI: 10.18869/acadpub.jbums.20.12.2 ]

.. . J Babol Univ Med Sci
Original Article Vol 20, Issu 12; Dec 2018. P:13-20

Comparison of the Effect of Yoghurt Starter Bacteria and Lactobacillous
Bulgaricus on Peripheral Blood Mononuclear Cells Activity of
Ulcerative Colitis Patients

A. Sheikhi (PhD)!, Z. Ahmadi (MSc)*?, M. Askari (PhD)3
1.Dpartment of Immunology, Faculty of Medicine, Dezful University of Medical Sciences, Dezful, I.R.Iran

2.Department of Biology, Faculty of Basic Sciences, Nour Danesh Institute of Higher Education, Meymeh Branch, Isfahan, I.R.Iran

3. Department of Microbiology and Immunology, Nour Danesh Institute of Higher Education, Meymeh Branch, Isfahan, I.R.Iran

J Babol Univ Med Sci; 20(12); Dec 2018; PP: 13-20

Received: Mar 3t 2018, Revised: Sep 5" 2018, Accepted: Sep 25 2018.
ABSTRACT
BACKGROUND AND OBJECTIVE: Ulcerative colitis is an inflammatory bowel disease and involving colon and
rectum. Since patients with ulcerative colitis have high levels of pro-inflammatory and anti-inflammatory cytokines, the
aim of this study was to compare the effects of starter bacteria of yogurt and lactobacillus boulagaricus on the activity of
peripheral blood mononuclear cells in patients with ulcerative colitis.
METHODS: This experimental-laboratory study was performed on 10 ulcerative colitis patients in Dezful, Andimeshk
and Shoosh in two experimental groups and a control group. Experimental groups included co-culture of PBMC and
intended bacteria in dilutions of 0.1 and 0.01 and at 48 and 72 hours, and control group including PBMC of the patient
at 48 and 72 hours. Variables I1L-10 and IL-1p) were measured by ELISA.
FINDINGS: There was a significant increase in the secretion of IL1p at dilution of 0.1 and 48 hours by PBMC stimulated
with bulgaricus 940.4+249.61 in comparison with the starter 669.12+181.11 (p=0.004) and in 72 hours by bulgaricus
796.3+213.34 in comparison with the starter 464.25+£128.41 (p=0.000), In dilution of 0.01 and 48 hours by bulgaricus
747.5+198.54 in comparison with starter 529.25+163.82 (p=0.005) and in 72 hours by bulgaricus 617.4+192.5 in
comparison with starter 408.62+134.78 (P=0.004). Also, there was a significant increase in the secretion of cytokines in
both dilution and both times between of the experimental groups and control.
CONCLUSION: The results of the study showed that Lactobacillus bulgaricus causes inflammation in comparison with
the starter by IL1f secretion. Starter bacteria has a better role in reducing inflammation.
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Introduction

Ulcerative colitis is a chronic, recurrent colon
disease characterized by mucosal immune deficiency,
imbalance in synthesis, secretion of cytokines, and
inflammation due to mucosal injury (1). This disease
seems to be due to the deficiency of the immune
system's tolerance to intestinal antigens, including
normal flora and food microbes. The main source of
normal flora microbes is dairy products such as yogurt
that is prepared using probiotics (3, 2). Studies have
shown that various microbial species have different
effects on the mucosal immune system, including T
regulatory lymphocytes and Effector T cells (4-6). In
fact, the differences between strains is shown by the
amount of secretion of cytokines in the common culture
of probiotic bacteria with peripheral blood mononuclear
cells (PBMCs) (7).

Rana et al. showed that patients with ulcerative
colitis produce high levels of pro-inflammatory and
anti-inflammatory cytokines. This evidence suggests
that imbalance between the anti-inflammatory and
inflammatory cytokines plays an important role in the
pathogenesis of the disease (8). Studies by Javed et al
showed that bacteria producing lactic acid can improve
inflammatory bowel disease (9). According to Zeuthen
et al., probiotic species such as lactic acid producing
bacteria produce I1L-10 and inhibit T lymphocyte (TH1)
and subsequent inflammatory cytokines (10). A study
by Donkor and colleagues on probiotics showed that the
interaction of probiotics with immune cells and
secretion of cytokines caused immune effects on local
effective cells. It also causes the differentiation of TH17
and T reg lymphocytes (11). Studies by Elizabet and
colleagues showed that the use of probiotics on
gastrointestinal patients leads to the production of anti-
inflammatory and pro-inflammatory cytokines in
regulating the immune responses of these patients and
also decreases stress responses (12). Regarding the high
prevalence of ulcerative colitis in developed countries
and the effects that probiotics can have on the treatment
of this disease, this study was conducted to evaluate the
effect of yogurt starter bacteria and lactobacillus
boulagicus on the activity of peripheral blood
mononuclear cells in patients with ulcerative colitis.

Methods

This experimental study was carried out after
obtaining permission from Ethics committee of Dezfoul
University of Medical Sciences with code: DUR-10.
Samples and groups: Ten patients with ulcerative
colitis referring to the clinics of Dezful, Andimeshk and
Shoosh districts were selected. During the interview, the
information was collected from all individuals including
age, duration of the disease, symptoms and diagnosis of
the disease, type and dose of consumable drugs. Patients
with symptoms such as vomiting and diarrhea (more
than twice a day), constipation, presence of blood in the
stool, and wulcers in the colon or rectum (by
colonoscopy) were included in the study, and if
symptoms such as severe intestinal bleeding, cancer,
heart and respiratory disease, anemia, age below 15
years and over 60 years old, and patients who were not
pleased to participate in this study were excluded. The
sample size was obtained 8.81using Fleiss formula for
sample size (13), taking into account the test power of
0.8, a = 0.05, and the mean change of 5 units, and for
more cautious 10 people with Ulcerative Colitis were
selected. This number was shared between the
experimental and control groups. Sampling was done
with informed consent from patients. The study groups
consisted of two experimental groups and one control
group. The first experimental group consisted of (15,
14) co-culture of mononuclear cells of 10 patients and
Lactobacillus boulagicus bacteria in dilutions of 0.1 and
0.01 and at 48 and 72 hours, respectively. The second
group also included mononuclear culture of the same 10
patients and starter bacteria in dilutions 0.1 and 0.01 and
in two times 48 and 72 hours. Control group also
consisted of mononuclear cells of patients without
microbial suspension in 48 and 72 hours.
Isolation of mononuclear cells: From each patient, a
blood sample of 5 ml was taken and added to the tube
containing 2 cc of heparin, then added to the PBS twice
as much and homogeneously as possible. Then, 5 ml
from the mixture of blood homogeneous and PBS was
added to the 3 ml ficoll solution and centrifuged with
2000 rounds for 20 minutes, which, based on the density
from the top to the bottom, contained four separate
phases including plasma, buffy coat (including
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mononuclear cells), ficoll and red blood cells. After
isolating the mononuclear cells, RPMI1640 5 ml was
added and centrifugated for 5 minutes. Then, 3 ml
CM10 medium (containing 1640 RPMI enriched with
calf embryo (FCS 10%) and penicillin antibiotic
streptomycin) was added to the precipitate and was
placed on shaker for one minute. Finally, the cells were
counted under the Invert microscope using a
homocytometr slider (16-18).

Buffalo Yogurt: For the preparation of yogurt, the
bacteria include Lactobacillus boulagricus (LBY27
from the Kristin Hansen company Denmark) and starter
(brand YCX11 from the Kristin Hansen company,
Denmark), to a pre-boiled and sterilized formulation
with a temperature 45 °C were added separately and
placed in an incubator for three to four hours. These
steps were repeated until the fifth culture of the bacteria.
Bacterial culture and extraction from yogurt: At this
stage, the bacteria were extracted from yogurt, the
supernatant formed on yogurt was poured into the
falcon tube, and after centrifugation for 5 minutes, the
supernatant was removed and added to the MRS broth
culture medium. The test tubes were placed at 37 °C for
48 hours in order to grow and settle the bacteria, along
with the gas pack, in an anaerobic jar and then in the
incubator. After centrifugation, the precipitate was
washed three times with PBS and the OD was measured
using spectrophotometer (at 598 nm, the absorption was
0.98 and within the solution of 109 bacteria). Then,
bacteria were placed under UV light for one night the
and killed and placed inside the Ependorf and placed in
a freezer at 70 ° C for storage.

Co-culture of bacteria and mononuclear cells: At this
stage, dilutions of 0.1 and 0.01 of microbial suspension
were prepared (for dilution of 0.01, 180 Landa PBS
buffer was added to 20 landa from dilution of 0.1). Two
wells of microplate were filled to volume 220 landa
(200 landa from cell and 20 landa from microbial
suspension with dilution of 0.01 and two other wells
with dilution of 0.1). The microplate was then placed in
37 ° C incubator and 5% carbon dioxide for 48 hours.
After leaving the incubator, a column of microplate
wells was poured into the ependorf, the bacterial name
and duration were determined and placed in a freezer at

15

80 °C; and again, the microplate was placed within the
incubator for 72 hours. Then, IL-10 and IL-1p cytokines
levels were measured for each of the experimental
groups at both dilution and both times, as well as the
control group, by the commercial kits made (R & D
systems, UK) and Elisa Reader (3200 stat fax of the
United States Awareness company). The measurement
of kits was based on sandwich ELISA, and the results
were obtained in picograms per milliliter. The normal
value of IL-10 was 3.9 pg/ml and the normal value of
IL-1p was 0.063 pg/ml.

Statistical analysis: The data were compiled using
SPSS software version 16 and charts by EXCEL
program. First, Kolmogorov Smironov test was used to
determine the natural distribution of variables in the
research. Then one-way ANOVA was used to examine
the difference between groups. In order to show a
significant difference between the two experimental
groups and without regard to control, the LSD post hoc
test and between each of the experimental and control
groups were tested by Dunnett T3 post hoc test. Data
were presented as Mean = SD and p <0.05 was
considered significant.

Results

A total of 10 people were included in the study, of
which 6 were male (60%) and 4 were female (40%). The
mean age of the subjects was 13.77+33.8 (17 to 45
years), which was calculated in women (63.6+29.22)
and in men (25.28+4.3 years). The results showed a
significant increase in IL-10 secretion by boulagaricus
in dilutions of 0.1 and 0.01 and 48 and 72 hours,
respectively. (p<0.05) (Table 1). Also, there was a
significant increase in IL-10 secretion by starter in
dilutions of 0.1, 0.01 and 48 and 72 hours, compared to
control (p<0.05) (Table 2).

Regarding the level of IL-1B secretion by
boulagaricus, there was a significant increase (p<0.05)
in the dilution of 0.1, 0.01 and 48 and 72 hours,
respectively (p<0.05). In addition, there was a
significant increase in secretion of these cytokines by
starter in dilutions of 0.1, 0.01 and 48 and 72 hours
compared to control (p<0.05) (Table 4). There was no
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significant difference in the level of IL-10 secretion
between the two groups in dilutions of 0.1, 0.01 and 48
and 72 hours (p<0.05) (Table 5). However, the
comparison between the two groups was related to the

level of IL1P secretion. Lactobacillus boulagaricus
significantly increased the secretion of these cytokines
in dilutions of 0.1, 0.01 and 48 and 72 hours,
respectively (p<0.05) (Table 6).

Table 1. Indicators of 1L-10 secretion by bulgaricus and control in dilutions of
0.1 and 0.01 at 48 and 72 hours

Varibal  Time (hours) Mean+ SD
Control 27.84+20.02

IL10-0/1 48 . . 0.015*
Lactobacillous bulgaricus ~ 252.4+193.93
Control 41.53+£21.05

1L10-0/1 72 . . 0.006*
Lactobacillous bulgaricus  346.49+226.24
Control 27.84+20.02

1L10-0/01 48 . . 0.004*
Lactobacillous bulgaricus  381.17+224.29
Control 41.53+21.05

1L10-0/01 72 0.002*

Lactobacillous bulgaricus

549.16+328.29

Table 2. Indices of mean IL10 secretion by starter and control in dilutions of

0.1 and 0.01 at 48 and 72 hours

Varible  Time (hours) Group Meanzx SD P-value
Control 27.84+20.02
1L10-0/1 . 0.012*
Starter bacteria  222.5+133.31
Control 41.53+21.05
1L10-0/1 . 00**
Starter bacteria ~ 433+140.97
Control 27.84+20.02
1L10-0/01 ) 0.001*
Starter bacteria 363.87+148.41
Control 41.53+21.05
1L10-0/01 0.000**

Table 3. Indices of IL1p secretion by boulagicus and control in dilutions of 0.1 and 0.01

Varible  Time (hours)

Starter bacteria 527.25+170.61

at 48 and 72 hours

Meanz SD P-value

Control 56.3+27.47

IL1pB -0/1 48 . . 0.000**
Lactobacillous bulgaricus  940.4+249.61
Control 76x25.97

IL1B -0/1 72 . . 0.000**
Lactobacillous bulgaricus  496.3+213.34
Control 56.3+£27.47

IL1p -0/01 48 . . 0.000**
Lactobacillous bulgaricus  745.5+198.54
Control 76+25.97

IL1B -0/01 72 . . 0.000**
Lactobacillous bulgaricus  617.4+192.5
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Table 4. Indices of mean IL1p secretion by starter and control in dilutions of
0.1 and 0.01 at 48 and 72 hours

Varible  Time (hours) Group Mean+SD P-value

Control 56.3+27.47

IL1p -0/1 48 . 0.000**
Starter bacteria 669.12+181.11
Control 76+25.97

IL1p -0/1 72 . 0.000**
Starter bacteria 464.25+128.41
Control 56.3+27.47

IL1p -0/01 48 . 0.000**
Starter bacteria 529.25+163.82
Control 76+25.97

IL1p -0/01 72 0.001*

Starter bacteria 408.62+134.78

Table 5. Indicators of 1L10 secretion were measured in two experimental groups at dilution of
0.1 and 0.01 at 48 and 72 hours

Varible  Time (hours) Group Meanzx SD P-value

Lactobacillous bulgaricus  252.4+£193.93

IL1B -0/1 48 . 648
Starter bacteria 222.5+133.31
Lactobacillous bulgaricus  364.49+226.24

IL1B -0/1 72 . 0.252
Starter bacteria 433+140.97
Lactobacillous bulgaricus  381.17+224.29

IL1p -0/01 48 . 0.829
Starter bacteria 363.87+148.41
Lactobacillous bulgaricus  549.16+328.29

IL1p -0/01 72 . 0.833
Starter bacteria 527.25+£170.61

Table 6. Indices of mean IL1p secretion by two experimental groups in dilutions of
0.1 and 0.01 at 48 and 72 hours

Varible  Time (hours) Meanzx SD P-value
Lactobacillous bulgaricus ~ 940.4+249.61
IL1p -0/1 48 . 004*
Starter bacteria 669.12+181.11
Lactobacillous bulgaricus  796.3+213.34
IL1p -0/1 72 . 0.000**
Starter bacteria 464.25+£128.41
Lactobacillous bulgaricus  747.5+198.54
IL1p -0/01 48 . 0.005*
Starter bacteria 529.25+163.82
Lactobacillous bulgaricus ~ 617.4£192.5
IL1p -0/01 72 . 0.004*
Starter bacteria 408.62+134.78
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Discussion

The results of this study showed that both
experimental groups with dilutions of 0.1, 0.01 at 48 and
72 hours showed a significant increase in the secretion
of IL-10 and IL-1B compared to control. In addition,
Starter has a better role in reducing inflammation than
Lactobacillus boulgaricus due to the lower levels of IL-

1B inflammatory cytokine. The results of this study is in

contrast with the results of study of Elmadfa et al.,
indicating that Lactobacillus bulgaricus contributes to
secretion of anti-inflammatory cytokines and IL-10
(20). Tomonori et al. showed that Lactobacillus
boulgaricus secretes inflammatory cytokines (1L17 and
IFN-y), which is consistent with the results of this study.
(21) According to results of Carmen et al., starter
resulted in increased levels of IL-10 than IFN-y and IL-
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10 in comparison with IL-17 in intestinal tissue
decreases inflammation intensity (22). The results of
this study are consistent with the results of our research.
A study by Chapman et al. showed that probiotic
mixtures are more effective than single strains against a
wide range of inflammatory sites (23). These results are
consistent with the findings of this study. Moreno study
show that yogurt containing starter bacteria reduces
inflammatory cytokines such as IL-12 and 17 (24),
which is consistent with the findings of this study. A
study by Meyer and colleagues showed that starter
yogurt increases inflammatory cytokine (TNFa and
IL1B) (25).

This study differs from the results of this study.
Hong and colleagues showed that a single strain of
Lactobacillus boulgaricus leads to high secretion of
inflammatory cytokines (IL1p and TNFa). This amount
of secretion decreases for up to 24 hours and then
decreases (26). This study is consistent with the findings
of our study. An important point in all the findings of
this study was that IL-1p secretion was reduced by 72

hours to 48 hours, which could be due to the effect of
IL-10, which produced an inhibitory effect on IL1f at
72 hours. In general, the results of this study showed
that starter bacteria with anti-inflammatory cytokine
secretion (IL10) have a better role in the treatment of
inflammation caused by ulcerative colitis than the single
strain of Lactobacillus boulgaricus. This result may be
due to the effect of Streptococcus thermophilus in a
mixture of two bacteria. Therefore, it is suggested that
the effect of Streptococcus thermophilus on peripheral
blood mononuclear cells in patients with ulcerative
colitis should be investigated. Also, the use of anti-1L10
antibody and its effect on the secretion of IL1J in 72
hours is another suggestion.

Acknowledgment

Hereby, we would like to thank the Cellular and
Molecular Immunology research center of Dezful
University of Medical Sciences to support this research,
as well as the cooperation of the University staff.


http://dx.doi.org/10.18869/acadpub.jbums.20.12.2
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.12.2.2

[ DOR: 20.1001.1.15614107.1397.20.12.2.2 ]

[ DOI: 10.18869/acadpub.jbums.20.12.2 ]

J Babol Univ Med Sci; 20(12); Dec 2018 19

References

1.Schirbel A, Fiocchi C. Inflammatory bowel disease: Established and evolving considerations on its etiopathogenesis
and therapy. J Dig Dis. 2010;11(5):266-76.

2.Zoetendal EG, Rajilic-Stojanovic M, de Vos WM. High-throughput diver sity and functionality analysis of the
gastrointestinal tract microbiota. Gut. 2008;57(11):1605-15.

3.Meydani SN, Ha WK. Immunologic effects of yogurt. Am J Clin Nutr. 2000;71(4):861-72.

4.Sartor RB. Therapeutic manipulation of the enteric microflora in inflammatory bowel diseases: antibiotics, probiotics,
and prebiotics. Gastroenterology. 2004;126(6):1620-33

5.Campieri M, Gionchetti P. Probiotics in inflammatory bowel disease: new insight to pathogenesis or a possible
therapeutic alternative?. Gastroenterology. 1999;116(5):1246-9.

6.Sharifi M, Moridnia A, Mortazavi D, Salehi M, Bagheri M, Sheikhi A. Kefir: a powerful probiotics with anticancer
properties. Med Oncol. 2017;34(11):183.

7.Niers LE, Timmerman HM, Rijkers GT, van Bleek GM, van Uden NO, Knol EF, et al. Identification of strong
interleukin-10 inducing lactic acid bacteria which downregulate T helper type 2 cytokines. Clin Exp Allergy.
2005;35(11):1481-9.

8.Rana SV, Sharma S, Kaur J, Prasad KK, Sinha SK, Kochhar R, et al. Relationship of cytokines, oxidative stress and
GI motility with bacterial overgrowth in ulcerative colitis patients. J Crohns Colitis. 2014;8(8):859-65.

9.Javed NH, Alsahly MB, Khubchandani J. oral feeding of probiotic bifidobacterium infantis: colonic morphological
changes in rat model of TNBS-induced colitis. Sci Cairo. 2016; 2016: Article 1D:9572596.

10.Zeuthen L, Christensen H, Frokiaer H. Lactic acid bacteria inducing a weak interleukin-12 and tumor necrosis factor
alpha response in human dendritic cells inhibit strongly stimulating lactic acid bacteria but act synergistically with gram-
negative bacteria. Clin VVaccine Immunol. 2006;13(3):365-75.

11.Donkor ON, Ravikumar M, Proudfoot O, Day SL, Apostolopoulos V, Paukovics G, et al. Cytokine profile and
induction of T helper type 17 and regulatory T cells by human peripheral mononuclear cells after microbial exposure.
Clin Exp Immunol. 2012;167(2):282-95.

12.Verna EC, Lucak S. Use of probiotics in gastrointestinal disorders: what to recommend? Therap Adv Gastroenterol.
2010; 3(5):307-19.

13.Bartlet JE, Kotrlik JW, Higgins CC. Determining appropriate sample size in survey research appropriate sample size
in survey research. Inform Technol Learn Perform J. 2001;19(1):43-50.

14.Sheikhi A, Shakerian M, Giti H, Baghaeifar M, Jafarzadeh A, Ghaed V, et al. Probiotic Yogurt Culture
Bifidobacterium Animalis Subsp. Lactis BB-12 and Lactobacillus Acidophilus LA-5 Modulate the Cytokine Secretion
by Peripheral Blood Mononuclear Cells from Patients with Ulcerative Colitis. Drug Res (Stuttg). 2016;66(6):300-5.
15.Sheikhi A, Giti H, Heibor MR, Jafarzadeh A, Shakerian M, Baharifar N, et al. Lactobacilus Delbrueckii subsp.
Bulgaricus Modulates the Secretion of Th1/Th2 and Treg Cell-Related Cytokines by PBMCs from Patients with Atopic
Dermatitis. Drug Res (Stuttg). 2017;67(12):724-9.

16.Sheikhi A, Jalali M, Gholamian M, Jafarzadeh A, Jannati S, Mousavifar N. Elimination of apoptotic spermatozoa by
magnetic-activated cell sorting improves the fertilization rate of couples treated with ICSI procedure. Andrology. 2013;
1(6):845-9.

17.Sheikhi A, Saadati K, Salmani R, Yahaghi N, Sheikhi A, Siemens DR. In vitro modulation of natural killer activity
of human peripheral blood mononuclear cells against prostate tumor cell line. Immunopharmacol Immunotoxicol. 2011;
33(4):700-8.

18.Sheikhi AK, Tayade C, Paffaro VA, Croy BA. Are natural killer cells distributed in relationship to nerve fibers in the
pregnant mouse uterus? Pak J Biol Sci. 2007;10(17):2885-9.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Timmerman%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=16297146
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rijkers%20GT%5BAuthor%5D&cauthor=true&cauthor_uid=16297146
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Bleek%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=16297146
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Uden%20NO%5BAuthor%5D&cauthor=true&cauthor_uid=16297146
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knol%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=16297146
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rana%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=24456736
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24456736
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaur%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24456736
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prasad%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=24456736
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sinha%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=24456736
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kochhar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24456736
https://www.ncbi.nlm.nih.gov/pubmed/24456736
https://www.ncbi.nlm.nih.gov/pubmed/22236005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verna%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=21180611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lucak%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21180611
https://www.ncbi.nlm.nih.gov/pubmed/21180611
http://dx.doi.org/10.18869/acadpub.jbums.20.12.2
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.12.2.2

[ DOR: 20.1001.1.15614107.1397.20.12.2.2 ]

[ DOI: 10.18869/acadpub.jbums.20.12.2 ]

20 Comparison of the Effect of Yoghurt Starter Bacteria and actobacillous ...; A. Sheikhi, et al

19.Foligne B, Nutten S, Grangette C, Dennin V, Goudercourt D, Poiret S, et al. Correlation between in vitro and in vivo
immunomodulatory properties of lactic acid bacteria. World J Gastroenterol. 2007;13(2):236-43.

20.Elmadfa I, Klein P, Meyer AL. Immune-stimulating effects of lactic acid bacteria in vivo and in vitro. Proc Nutr Soc.
2010;69(3):416-20.

21.Kamiya T, Watanabe Y, Makino S, Kano H, Tsuji NM. Improvement of intestinal immune cell function by lactic acid
bacteria for dairy products. Microorganisms. Microorganisms. 2016;5(1). pii: E1.

22.del Carmen S, Miyoshi A, Azevedo V, Langella P, Bermudez-Humaran L, de LeBlanc AD, LeBlanc JG. Selection of
anti-inflammatory lactic acid bacteria from a pool of yoghurt starter cultures. Blucher Food Sci Proc. 2014;1(1):429-30.
23.Chapman CMC, Gibson GR, Rowland I. Health benefits of probiotics: are mixtures more effective than single strains?.
Eur J Nutr. 2011; 50(1):1-17.

24.de Moreno de LeBlanc A, Chaves S, Perdig G. Effect of yoghurt on the cytokine profile using a murine model of
intestinal inflammation. Eur J Inflam. 2009:7(2):97-109.

25.Meyer AL, Elmadfa I, Herbacek I, Micksche M. Herbacek, M. Micksche. Probiotic, as well as conventional yogurt,
can enhance the stimulated production of proinflammatory cytokines. J Hum Nutr Diet. 2007;20(6):590-8.

26.Hong YF, Lee YD, Park JY, Jeon B, Jagdish D, Jang S, et al. Immune regulatory effect of newly isolated lactobacillus
delbrueckii from indian traditional yogurt. J Microbiol Biotechnol. 2015;25(8):1321-3.


https://www.ncbi.nlm.nih.gov/pubmed/17226902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elmadfa%20I%5BAuthor%5D&cauthor=true&cauthor_uid=20550748
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klein%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20550748
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meyer%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=20550748
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamiya%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28025548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watanabe%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28025548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Makino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28025548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kano%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28025548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsuji%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=28025548
https://www.ncbi.nlm.nih.gov/pubmed/28025548
https://www.ncbi.nlm.nih.gov/pubmed/21229254
https://www.ncbi.nlm.nih.gov/pubmed/18001380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hong%20YF%5BAuthor%5D&cauthor=true&cauthor_uid=25839333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20YD%5BAuthor%5D&cauthor=true&cauthor_uid=25839333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=25839333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jeon%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25839333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jagdish%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25839333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25839333
http://dx.doi.org/10.18869/acadpub.jbums.20.12.2
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.12.2.2
http://www.tcpdf.org

